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Feet. Inches. 
1. Sand wi th Gravel and Current-bedding, - 24 0 
2. Black Mud, - - 1 5 
3. Reddish Sandy Mud, 0 7 
4. Black Mud, 0 10 
5. Reddish Sand, 1 6 
6. Reddish Gravel, 1 0 

29 4 
In this section high tides rise to about bed No. 4. In the 3rd and 
4th beds are specimens of Ostrea edulis, Gardium edule, Littorina 
littorea, Mytilus edulis, Pecten maximus, and Serobieularia piperata, 
some in good condition; the bivalves often have the hinge ligament 
attached, though much decayed, but the smaller shells, though 
often retaining their shape, are all in a soft, pulpy state. In the 
thick, upper sand-bed no shells are to be seen, having evidently 
all been dissolved away by the action of carbonated water. 

At Kidsneuk, on the north-east side of the river, the recently-
constructed Irvine branch of the Caledonian Railway made a long 
section through part of these beds, and it was interesting to observe 
how the different layers all dipped regularly at a gentle angle to 
the north-west. So much was this the case that had the section 
been one of solid sandstone, instead of loose sand and gravel, with 
merely a deposition-dip, one would have been very apt to say that 
here we had a series of sandstones, several hundred feet thick, 

No. V . — T H E GEOLOGICAL P O S I T I O N O P T H E I R V I N E W H A L E B E D . 

By J O H N S M I T H . With an Illustration [Plate II . ] . 
[Read 9th February, 1893.] 

S K I R T I N G the coast of Ayrshire are certain loose deposits of sand 
and gravel, at some places represented by beds of clay, which are 
found up to at least 120 feet above sea-level. These are especially 
well marked in the district between Ardrossan and the Doon, and 
nowhere better than about Irvine and Kilwinning, where they 
reach their greatest breadth, stretching about four miles inland 
from the present coast-line. Some of the best exposures of these beds 
are to be seen in the lower reaches of the Irvine Water, for a mile 
below, and two miles above, Irvine Town Bridge. 

Near the artillery battery, on the north side of the Irvine Water, 
andashor t distance below the Glasgow and South-Western Railway 
bridge, the following seetion is to be seen:— 
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S E C T I O N FROM S H E W A L T O N M O O R TO A R D E E R S A N D S T O N E Q U A R R Y SHOWING T H E POSITION O F T H E I R V I N E W H A L E B E D . 

Distance, 5 miles. Vertical Scale, 1 inch to 42 feet. Kate.— tilacial Slicljs in A and B, and at C. 
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1. Fine Reddish-yellow Sand, . . . . 5 0 
2. Peat , 2 0 
3 Fine Grey Clay, 0 2 
4. Grey Sand, with Pebbles, . . . . . 1 11 
5. Peat , - 1 1 
6. Sand and Gravel, wi th Sea-shells,- - - 2 0 
7. Sand and -Large Gravel, wi th Sea-shells, - 3 4 
8. Gravel, wi th Sea-shells, . . . 2 0 
9. Boulders mixed with Sand and Clay, with 

Sea-shells, 2 0 
10. Boulder-clay, very tough (ground moraine), 12 0 

The peat-beds (Nos. 2 and 5) contained remains of beetles, with the 
metallic lustre on the wing-cases beautifully preserved, also cocoons, 
and seeds of plants. The lower one contained 5 - 35 per cent, of ash, 
which is just about the same quantity as is found in some Carbon
iferous coals, although, were this peat converted into coal, the 
proportion would be greater. In beds 4 and 6 a number of tree-
roots lay in the position in which they grew, oak and birch being 
conspicuous: some parts of the oak were very black and exceed
ingly hard and solid. The beds between the lower peat and the 
top of the Boulder-clay contained a number of sea-shells in good 

originally deposited horizontally, and afterwards tilted. No doubt 
the different beds cannot all be of the same age; the layers towards 
the south-east must of necessity be older than those towards the 
north-west, and yet sections cut in them at different parts would 
appear to pass through the same sand-beds. In this section, at 
about five feet from the surface, and, resting on the outcropping 
edges of the sand as if it had been unconformable to it, there was 
a bed of peat of the consistency of liver, five inches thick, and 
with numerous fine sand-grains dispersed through it. The sand-
bed above this peat was of a yellowish colour, the result of 
oxidization of the iron-bearing materials in it. The sand below it 
was greyish so far as it was cut into—13 feet—having been 
prevented from being oxidised by the water-tight peat-bed. 
Towards the north end of the section there were six feet of black 
mud interstratified with the sand; and at some points the sand-
beds were highly iron-stained, the staining often running across 
the bedding. 

In a sinking for a pit not far from the railway cutting near 
Ravenscroft, the following section was passed through :— 

Feet . Inches. 
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1. Blown Sand, 6 0 
2. Old Sandy Soil, 1 2 
3. Hard, Rusty , Dark, W a v y Band, - - - 0 0§ 
4. Sand, wi th Patches of Gravel and Sea-shells, 21 0 
5. Compact Rusty Gravel, . . . . 1 2 
6. Hard, Tough, Compact Peat, . . . 0 8 
7. Tough Grey Clay, with Plant-roots, - - 0 3 
8. Yellowish White Sand, with Plant-roots, - 0 10 
9. Rusty Iron-bound Gravel, . . . . 4 8 

35 9i 
The thin layer or " wavy band " (No. 3) is characteristic, and has 
resulted from the washing out from the sand of iron oxide which 
has been re-deposited. It is called " hard-pan," and I have seen 
it an inch or two in thickness, and sparkling like spathic iron ore. 
Much of bed No. 4 is current-bedded, and some of the finer beds 
contain numerous burrows filled with light-coloured sand. These 
burrows, which run up to f-inch in diameter, are of many varieties 
of shape, and ramify in every direction, especially in a horizontal 
one. They have evidently been formed by marine annelids, 
burrowing amphipods, and probably some other animals. Beds 
5 and 9 are remarkable from the fact that they are harder than 
many a more ancient conglomerate. Bed No. 7 is composed of the 
toughest peat I have ever seen. It is made up to a large extent of 
what appear to be the leaves of iris or sparganium, with a few 
branches of forest trees; and in it I have detected a very few 
remains of beetles and of hazel-nuts. When dried and broken across 
the bedding it shows traces of glistening, coal-like fracture. I t is 
regularly jointed, with " backs and cracks" in the manner of an 
ordinary coal, and contains iron pyrites, both in the joints and in 

preservation, but none of an arctic character. No. 9 bed shows a 
characteristic feature of this formation where it rests on Boulder-clay, 
the boulders in it having been washed out of the Boulder-clay by 
marine denudation before the sand and clay were deposited amongst 
them. When the Caledonian Railway was being made between 
Saltcoats and Ardrossan, a peat-bed, similar to those above 
described, was exposed in a long section in the Raised-beach 
formation. 

On the east bank of the Irvine Water, opposite Williamfield, the 
following section may be seen :— 

Feet. Inches. 
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foundation was as follows :— 
Feet . Inches. 

1. Yel lowish Sand, 3 0 
2. Peat , 0 11 
3. Greyish Sand, 6 0 
4. Peat, w i th Tree-roots, 1 0 
5. Bluish Sand, not out through, . . . — — 

In Eglinton policies, about half a mile from this, there is a thin 
mud-bed, on the top of the upper peat, with Littorina littorea 'and 
Ostrea edulis, showing that this peat also was submerged beneath 
the waves. In Bartonholm sand-pit the following was the section 
in 1881 :— 

Feet . Inches. 
1. Sandy Soil, 1 6 
2. Sand, with Thin Layers of Gravel and Current-

bedding, 9 0 
3. Sand, wi th Worm- and other Burrowings, ; 3 0 
4. Sand, with Layers of .Small Pebbles, 3 0 
5. Sand, with Worm- and other Burrowings, - 5 0 
6. Dark Mud, with Oyster-shells and Patches of 

Drifted Peat , forming the bottom of the pit , — — 

The burrowings in beds 3 and 5 were filled with sand very much 
lighter in colour than that of which the beds were built up. Many 
of them were almost circular in cross section, and from § to ^ 
inch in diameter. They extended mostly in a horizontal direction, 
but twisted about and up and down considerably. When passing 

the solid parts, which shows that these features, at least in 
some cases, are early developed in the history of a coal-seam. The 
pyrites occurs both as thin plates and as small granular lenticular 
masses, and is as bright and sparkling as when found in a coal-bed. 
In this bed it often covers the surface of the vegetation as thin 
sheets. In the thick sand-bed above the peat I have found marine 
shells, and this fact, combined with the burrowings already noticed 
(and which we shall again notice in beds with abundance of marine 
shells), proves that thepeatrbed has been submerged by the sea. That 
the peat was formed in a marshy bit of ground above sea-level is shown 
by the fact that the clay-bed No. 7, below it, together with 
No. 8, is penetrated by plant-roots. Under the peat-bed I 
found a small, black chalk-flint. The tide at present rises to about 
the bottom of bed No. 9. 

The section exposed in the cutting for the Ravenscroft Bridge 
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Feet . Inches. 
1. Sandy soil, 1 0 
2. Yellowish Sand, - - - - - - - 7 0 
3. Sandy Mud, dark coloured, - - - - 2 8 
4. Peaty Sand and Water-worn Sticks, - - 0 2 
5. Dark Sandy Mud, wi th Sea-shells, - - 1 4 
6. Solid Brown Peat , 0 2 
7. Yellowish Sand and Gravel, 2 6 

14 10 

Four beds, Nos. 3, 4, 5, and 6, contained water-worn pieces of 
wood. In bed No. 5 were numerous specimens of Ostrea edulis 
and Littorina littorea. A short distance to the west of this 
section, in a sinking made for the railway bridge over the little 
Penny Burn, numerous recent marine shells were found in grey 
sand, the level of which was lower than that of the beds in the 
above section. In part of the same sinking several morticed oak 
beams of a crannog were discovered. In a section at Stevenston 
sandstone quarry a bed about two feet thick, almost com
pletely made up of Littorina littorea, rests on light-coloured shale 
of Carboniferous age, the top of the shale being riddled with the 
holes of Pholas, although the Photos shells themselves have been 
dissolved away. This shell-bed is a little below sea-level, and is 
covered by a few feet of gravelly sand which rise slightly above it. 
These probably represent a time when the land was rising just after 
the Raised-beach period. 

VOL. x., P T . i, D 

through sand tinged with hydrated iron oxide they were 
of a slightly fulvous hue, hut one side of the track was often 
of a deeper colour than the other, which showed, I think, that the 
colouring matter was added subsequently. In fact, this was well 
seen in some parts of the section where broad bands of varying 
fulvous shades passed in an oblique direction through the strata. 
In this section were numerous stones up to 4 inches in diameter, and 
large pieces of water-worn gas-coal, derived from the outcrop of the 
"parrot" coal-seam. When pieces of wood were got they were 
invariably crusted over with hydrated iron oxide. 

At 10 feet from the top of this sandpit I picked out of the 
stratified sand a hollow-chipped chert implement. 

In the cutting made for. the Caledonian Railway through 
Byrehill Farm, near Kilwinning, the following section of the 
Raised-beach beds was exposed towards its south-western end :— 
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In the Heatherhouse pit, near the Irvine Chemical Works, the 
following section was passed through :— 

Feet. Inches. 
1. Sand, yellowish in upper part, 15 0 
2. Peat , 2 6 
3. Grey sand, with numerous Sea-shells, - - 18 6 
4. Boulder-clay, 21 0 
5. Sand and Gravel, 3 0 
6. Boulder-clay, 18 0 

78 0 

N o shells were found above the peat-bed, No. 2. They first 
showed a little below it, at a distance of 20 feet from the surface ; 
and I collected in all 42 species of mollusca, none of them 
of a boreal character, but all true Raised-beach types. N o shells 
or other organisms were got in the sand-and-gravel-bed between 
the two beds of Boulder-clay. A large quantity of water flowed 
from this bed, which showed that it was either of considerable 
extent, or that it cropped out below the upper Boulder-clay against 
the sand above. Some of the Boulder-clay was laminated, and 
contained well-striated stones. 

On the side of the Irvine Water, between Warrix and Shewalton 
Mill, is the following section :;— 

Feet . Inches. 
Sand, stony at bottom, 8 0 
Boulder-clay (so far as seen), . . . . 7 0 

A peculiarity of this section is that the Boulder-clay is cut up 
by numerous vertical jointings about 3 inches apart. On top of 
the clay are a number of sea-shells, all more or less decomposed. 

By far the finest of all the Irvine Water sections, and notable as 
the one in which Whale remains have been found, is at the great 
bend in the river at Shewalton Moor, a mile above Irvine Town 
Bridge. The section exposed here on the south and west side of 
the river is about 400 yards in length, and as it is undergoing 
rapid denudation, every flood in the river exposing a fresh face, 
it is at all times open to examination. This section, besides 
containing a large number of marine remains, has at various times 
yielded bones of the Whale ; and from the Heatherhouse pit, sunk 
through the same beds a short distance to the west, was got a 
molar tooth, which Mr. Newton of the English Geological Survey 
informs me is that of a horse. The Rev, David Landsborough, 
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from information received from a former Provost of Irvine, says, 
in the Kilmarnock Standard for November, 1892, that Whale 
remains were found at the above locality by Mr. Andrew Currie, 
rope-spinner, Irvine, in 1790 ; and it was no uncommon thing at 
one time for the Irvine weavers to have Whales' vertebrae attached 
to their frames as loom-weights. 

In 1863 part of a Whale's skull was found at the head of the 
"great bend" by Mr. Hugh Jack, of Oldhall. It created a consider
able sensation at the time, and I remember going with a number 
of other lads to see it. It is now in safe keeping in the 
Hunterian Museum, Glasgow. On the 11th November, 1892, Mr. 
Joseph Downs, carpenter, Irvine, found, near the middle of the 
"great bend," and 250 paces from where the specimen was got in 
1863, a portion of another Whale's skull. He immediately wrote 
to me on the subject, and we went together to see the specimen in 
situ. It was lying in darkish sand, about 3 feet above the level of 
the water in the river, and perhaps 10 feet above high-tide-level. 
This specimen is now in the Edinburgh College Museum, but Sir 
William Turner has not yet been able to say to what species of 
Whale it belongs. 

The section of strata at the "great bend" is as follows :— 
Feet. Inches. 

1. Turf, wi th Heather, - ^ - - - 1 0 
2. Yellowish Sand, without Shells (with stones 

up to within 4 feet of the turf), - - 8 0 
3. Grey Sand, with numerous Sea-shells, Stones, 

and Patches of Gravel, - - - - 11 0 
4. Gravel wi th much Melobesia polymorpha, 1 0 
5. Darkish Sand (the Whale Bed), . . . 3 0 
6. Dark, Muddy Sand, wi th Pholas in position, 

peaty towards the east end of section, - 2 0 
7. Dark-greyish Sand, the top only seen, -

26 0 

A short distance further up the river there is a rusty bed of 
gravel, a few feet thick, resting on a peat-bed which lies in the bed 
of the stream, and probably both run under the dark-greyish 
sand-bed, No. 7. On the bank of the little stream, which enters the 
Pow Burn near Monkton Station, is to be seen, under a few feet of 
rusty gravel, a very compact peat-bed, which measures up to 10 
inches in thickness, and readily splits into layers. This peat-bed 
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is probably of the same age as that above-mentioned and the 
one at Williamfield—all three lying under rusty gravel. 

The Whale remains which Mr. Downs discovered appeared to 
occupy the very same bed as that in which those of 1863 were found, 
but during my visit I picked up the epiphysial plate of a Whale's 
vertebra in a bed 5 feet higher up. From time to time other 
portions of Whale remains have been laid bare at the same locality 
by the denuding action of the river. 

The above section also contains, both in the dark, muddy sand 
and in the grey sand, numerous burrows filled with l ightcoloured 
sand, similar to those already described in the Williamfield and 
Bartonholm sections, but apparently of greater variety of pattern 
in cross section, perhaps only owing to the better facility 
afforded here for studying them. The upper parts of the 
" great bend " section in which shells begin to appear are clearly 
beach-beds. We find in them thin, coal-dust patches similar to those 
often seen on the present beach. With these patches are mixed 
up the minute shells of ostracoda and foraminifera. There are 
also numerous " nests'' of larger shells, Mactra subtruncata being 
conspicuous, often with united valves and empty interior. The 
stones in these sand-beds are just similar to what we find on 
the present seashore a mile opposite, where, during storms, many 
measuring up to 8 inches in diameter are hauled ashore by the 
larger seaweeds and left stranded on the beach. Throughout the 
section are also to be found, though sparingly, small nodules of 
chalk-flints. Seaweeds are great carriers of stones, and at certain 
seasons of the year fleets of them may be seen sailing along, 
each with a stone attached to it. A Fucm only 6 J niches in length, 
and weighing, after its surface moisture had evaporated, 3 drachms, 
[ found was floating and carrying a stone of 12 drachms, or four 
times its own weight; and, as I have already pointed out, beds 
of gravel arc often formed by seaweeds carrying and depositing 
stones in certain localities.* 

Above the beds here is the district known as Shewalton Moor, 
consisting of sand dunes, with hollows between them covered 
with stones and gravel. This gravel covering has resulted from 
the a6rial deformation of part of the top of the Raised-beach beds. 
After a certain quantity of the Sand gets blown away, the gravel 

* Transactions, vol. vi,, part 2, 1882, 
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and stones completely cover the remaining sand, and further aerial 
denudation is thereby prevented. On the seashore I occasionally 
find stOnes finely striated, this striation not having resulted from 
glacial action, but from the stones having been hauled by the 
large laminarian seaweeds along the sea-bottom. Such stones are 
only striated on their sides, and the seaweeds which had hauled them 
are often still attached to their ends. This being the case striated 
stones in Raised-beach beds cannot with certainty be ascribed to 
glacial action. Xu the gravel hollows between the sand-hills there 
sometimes turns up an occasional pebble of limestone, in the interior 
of which is a Saxicava shell, the only remnant of organic evidence 
that the beds in which this limestone occurred were of marine 
origin. 

For a number of .years past I have paid special attention to the 
vertical height to which the larger stones are carried up on. the Irvine 
sea-beach by the waves during great storms, and I have never yet 
found this height to exceed 3 feet above high-tide mark, while the 
sands are assorted by the waves for perhaps 3 vertical feet higher. 
Of course, Irvine Bay receives great protection from the Mull of 
Kintyre, and is therefore not subjected to the full force of the 
Atlantic waves. There would not be much difference in this respect 
during the time the beds at the "great bend" were being formed, 
as the land at that time appears to have stood only about 40 feet 
lower than it does now. 

In the lower part of the "great bend" section small tufts of vege
table debris are sometimes to be found, with an occasional hazel
nut, some seeds of plants, and a land-shell. The vegetable matter 
is evidently contemporaneous with the beds in which it is found, 
but compact, board-like pieces of peat, well rounded at the edges, 
evidently derivative, and occurring simply as pebbles, are often 
to be met with. They somewhat resemble the peat already 
noticed in the Wnliamfield section, and, like it, contain iron pyrites, 
which sometimes coats the vegetable remains as if they had been 
electro-plated. Some pieces of the peat contain seeds of the 
Bogbean, often so abundantly as to form divisional planes in the 
matrix. When the peat is first split open these seeds are of a brown 
colour, but they soon turn black. The Pholas which inhabited 
the muddy bed has often bored through these peat-pebbles. 
Sulphide of iron, or pyrites, is a substance which at an early period 
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enters into the petrifaction of organic substances, and I have often 
found some of the foraminifera in these beds which had been 
converted into it. 

The variety of the stones in the beds at the "great bend" is very 
great, in fact, I do not know any place in Ayrshire where such a 
variety has been collected into so small an area. For the most 
part they have been derived from Ayrshire rocks, the bulk being 
porphyrites, dolerites, and amygdaloidal traps, with a few West 
Highland schists, pegmatites, Arc, interspersed amongst them, and 
they have all evidently been washed out of the Boulder-clay, as, 
so far as I have examined, the forty-feet Raised-beach beds contain 
no stones which have been carried by ice, except perhaps by 
river-ice. 

A surface peculiarity of these forty-feet Raised-beach beds is 
to be seen in the district between Irvine and Troon—the manner 
in which the ground has been thrown up into long, curving ridges 
running roughly parallel with the present coast-line, certainly 
the most peculiar feature of the Raised-beach formation in the 
district. These ridges, where they are best developed, extend for a 
distance of about a mile and a half, and they are nowhere better 
preserved, or in greater number, than about half a mile to the 
south of Meadowhead farm-house. Commencing at the edge of 
what was once the Shewalton Moss, and walking at right angles 
across the ridges towards the shore, as many as twenty-six may be 
counted. That part of the Moss next the ridges is occupied by a 
hollow, and probably they may extend under the peat, but, of 
course, this cannot easily be determined. These round-backed ridges 
run from about 2 feet high above the intervening hollows, and 
where placed closely they resemble the old-fashioned ridges thrown 
up by farmers before tile-draining was adopted. The larger ones 
run up to 7 or 8 feet in height, and many can be seen extending 
as far as the eye can pick them out, some being exceedingly 
symmetrical and well formed. A few are double, that is to say, a 
large ridge sometimes has a slight depression along its crest, and 
they are occasionally seen to branch. The first is about 50 paces 
from the edge of the old Shewalton Moss, and the others, walking 
seawards, are passed as follows :—54, 12, 18, 19, 25, 11, 20, 48, 24, 
25, 27, 29, 50, 33, 28, 41, 68, 39, 33, 54, 47, 70, 142, 170, 42, and 
30 paces, respectively, measured from top to top at right angles to 
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the ridges. Between the westernmost ridge and the sand-hills which 
skirt the coast there is a considerable area of almost level ground. 

That these ridges were thrown up by the action of the waves I 
think there can be no doubt, the action of the wind being to 
destroy them, and in many places they appear to have been thus 
deformed. Perhaps, as they occupy what would be the stormiest 
position in the old bay where they were formed, a slightly greater 
admixture of gravel has given the portions which are best preserved 
a greater permanency than the more sandy parts, which have been 
destroyed by the wind. In fact, this district still appears to be a 
stormy locality, the winds finding free access through the gap to 
the north of Dundonald Hills; and the two farms of North and South 
Gailes have possibly derived their names from this peculiarity, one 
of them being situated near the north part, and the other near the 
south part, of the place where these long ridges are best seen. 

I think we may gather from the way in which these ridges are 
arranged that during their formation a large amount of the 
material with which they were built up was brought down by the 
Irvine Water, and that there was perhaps at the same period a 
greater prevalence of periodic storms. These, with the land about 
40 feet lower than it is at present, which would give greater sea-
room and stronger sweep of wave, jointly account for the fact of 
their formation in this locality. There are no similar ridges now 
being formed along the present shore-line, and, from the large 
plain between the last of them and the sand-hills which skirt the 
coast, it is evident that none have been formed for a long t i m e ; 
while it should be mentioned that the two last formed are rather 
small ones, although many quite as small are to be found here 
and there amongst their number. 

During the forty-feet Raised-beach period the Irvine Water 
must have entered the sea somewhere about Shewalton, and it 
would be tidal for a considerable distance above that. During the 
same period the Garnock Water would enter the sea near Kilwin
ning. In the neighbourhood of Kilwinning and Irvine the surface 
of the Raised-beaches forms large and very level plains, which at 
some parts are very sandy, and it is remarkable that more of the 
sand has not been blown up into dunes. The most hummocky parts 
are at Shewalton Moor, on the south side of the Irvine, Water, and at 
" The Gofields " (Golf fields) now covered with grass, to the south 
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of the town of Irvine, where the game now become so popular was 
played in the days of old until it was put a stop to by Government. 

The outcrops of the Raised-beach beds along the lower reaches 
of the Garnock Water are not very extensive, but a few feet of 
rusty sands and gravels may be seen on the east side of the river 
below Snodgrass. A striking feature of the "great bend" section 
at Shewalton Moor is the large quantity of Melobesia polymorphs it 
contains, especially in the more gravelly parts. I t is found coating 
the stones with a whitewash-like crust, and often envelopes them 
in brain like masses to the thickness of an inch and a half. 

Having visited this section a great number of times during the 
last twenty years, I am able to present an extensive catalogue of 
organic remains gathered from it. In this list I shall draw a 
comparison between the mollusca found in the section and those 
got on the opposite shore during the same period of t i m e ; as also 
those from the glacial shell-beds of which the position is below the 
Raised-beach beds. As there are no glacial beds exposed in the 
Irvine district, and as none were passed through in the Heather-
house pit, I shall take the nearest localities where they have been 
met with, viz., in Stevenston parish, at Kilwinning, and at Troon. 
The nomenclature followed is that of Jeffreys:— 

MOLLUSCA. 

Helix rotuiidata (a 
land-shell), -

Cochlicopa tridens (a 
land-shell), -

Anomia ephippium, -
„ aculeata, 

Ostrea edulis, -
Pecten opercularis, -

„ varius, 
,, grcenlandieus, -
,, islandicus, 

„ rnaximus, 
,, septemradiatus, 

Mytihis edulis, • 
„ modiolus, 

Nucula tenuis, -
Leda pernula, -

Glacial Beds, 
Stevenston, 
Kilwinning, 

Troon. 

Rare 
Frequent 

Frequent 

Rare, large 
Very common 
Frequent 
Common 

Raised-
beach Beds, 
Shewalton 

Moor. 

Rare 

Common, small 
Rare 
Common, small 
Common, small 

Rare, small 

Frequent 
Rare 
Frequent 
Rare 

Present 
Beach, 

Stevenston 
to Troon. 

Common 

Frequent 
Scarce 
Rare 

One valve, pro
bably from a 
glacial bed 

Rare 
Rare 
Frequent 
Rare 
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MOLLUSCA— C mtirmed. 
Glacial Beds, 

Stevenston. 
Kilwinning. 

Raised-
beach Beds, 
Shewalton 

Present 
Beach, 

Stevenston 
Troon. Moor. to Troon. 

Ledapygmasa, - Rare 
„ arctica, - Rare 

Pectunculus glycymeris Rare, eroded Rare 
Montacuta ferruginea, Frequent 
Axinus flexuosus, Very common Rare 
Lucina borealis, 

Very common 
Common Rare 

Cardiumfasciatum, • Scarce 
„ exiguwm, - Rare 
„ echinatum, - Rare Frequent 
,, nodosum, - Rare 

Frequent 

„ edule, Scarce Common Frequent 
„ norvegicum, 

Cyprina istandica, -
Very common Frequent „ norvegicum, 

Cyprina istandica, - Very common, 
large 

Scarce, large Frequent, l iving 
s p e c i m e n s 
always small 

Astarte sulcata, var. 
elliptica, 

Astarte borealis, 
Common elliptica, 

Astarte borealis, Frequent One valve, pro
bably from a 
glacial bed 

„ compressa, • Common Frequent, small 
glacial bed 

Venus exoleta, - Very common Frequent 
„ lincta, Frequent Frequent 
,, faciata, - Common Rare 
,, galiina, • Very common Common 
„ verrucosa, 

Very common 
Rare 

Tapes virgineus, Rare Very common Rare 
„ pullastra, Frequent Scarce 
„ decussatus, Scarce Scarce 
,, aureus, • 

Tellina squalida, 
Rare ,, aureus, • 

Tellina squalida, Scarce 
,, balthica, Scarce Rare 
,, fabula, - Scarce 
,, tenuis, - Frequent Very common 
,, donacina, Frequent 

Very common 

„ crassa, - Rare Rare 
,, calcarea, Common, large 

Donax vittatus, 
Common, large 

Scarce Frequent 
Psammobia teUineUa, Scarce 

Frequent 

„ farroensis, 
,, vespertina, 

Frequent Scarce „ farroensis, 
,, vespertina, Rare 

Mactra subtruncata, • Very common Very common 
„ stultorum, Rare Frequent 

Lvtraria elliptica, Frequent Frequent 
One specimen 

Scrobicularia piperata, Frequent Scarce 
alba, - Rare 

„ prismatica, Rare 
Solen ensis, 

,, siliqua,* • 
Rare, small Common, large Solen ensis, 

,, siliqua,* • Frequent, small Common, large 
Mya truncata, - Common Rare, dead shells 
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MOLLUSCA.—Continued. 

Mya arenaria, -
Thracia papyracia, 
Saxicava rugosa, 
Pholas crispata, 

„ dactylis, 
,, Candida, 

Xylophaga dorsalis, 

Teredo norvegica, 

Chiton marmoreus, • 
>» -

Patella vulgata, 
Helcion peUucidum, -
Tectura virginea, 
Puncturella noachina, 
Emarginula fissura, -
Trochus heliciniis, 

„ magus, 
,, ziziphinvs, -
„ tumidus, 
,, umbilicatus,-
,, cinerarius, • 
„ grcenlandicm, 

Lacuna divaricata, -
„ paUidula, 
„ puteolus, 

MSlleria costulata, -
Littorina obtusata, -

„ rudis, 
„ „ var. 

saxatilis, 
„ littorea, 
„ lijnata, 

Eissoa striatula, 
„ reticulata, 
„ abyssicola, 
,, lactea, 
,, costata, -
„ parva, var. 
interrupta, 
,, inconspicua, -
„ striata, -

Skenea planorbis, 
Somalogyra atomus, 

„ rota, 
Caecum trachea, 

„ glabrum, 
TurriteUa terebra, 

Glacial Beds, 
Stevenston, 
Kilwinning, 

Troon. 

Common, large 
Bare, large 

Common 

Rare 
Very common 
Common 

Very common 

Scarce 
Scarce 
Rare 

Rare 
Rare 
Rare 

Scarce, large 
Rare 

Common 

Common 
Scarce 
Frequent 

Raised-
beach Beds, 
Shewalton 

Moor. 

Frequent 
Frequent, small 
Frequent, large 
Rare 
Rare 
Rare 

Rare 

Rare 
Frequent, small 
Rare 
Rare 

Rare 
Common 

Common 

Common 

Frequent 

Rare 

Frequent 
Rare 

Rare 
Frequent 

Scarce 
Scarce 
Scarce 
Scarce 
Rare 

Frequent 
Scarce 
Frequent 
Frequent 
Frequent 
Rare 
Frequent 
Common 
Rare 

Present 
Beach, 

Stevenston 
to Troon. 

Frequent 
Scarce 
Common 
Rare 

F r e q u e n t , i n 
timber 

F r e q u e n t , i n 
timber 

Rare, in timber 

Common 
Frequent 
Rare 

Rare 
Rare 
Frequent, dead 

shells 
Scarce 
Frequent 
Frequent 
Frequent 

Scarce 
Scarce 

Common 
Frequent 

Frequent 
Common 

Frequent 

Scarce 

Scarce 
Rare 
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Scalaria turtonce, 
„ communis, -

Odostomia nitidum, -
„ unidentata, 

Eulima distorta, 
Natica catena, • 

„ sordida, 
,, montacuti, 
„ alderi, -
„ affinis, • 

Aporrhais pes-pelecani 
Velutina undata, 

„ levigata, 
Cerithium reticulalum, 
Purpura lapillis, 
Buccinum undatum, -

„ grwnlandi-
cum, 

Fusus antiquus, 
„ gracilis, -

Trophonclathratus, -
„ truncatus, 
„ clatkratus,vax. 

gunneri, 
Nassa reticulata, 
Defrancia purpurea, -
Pleurotoma pyramida-

lis, . . . 
Pleurotoma violacea, -

„ turricula, 
„ nebula, -

Cyprcea europcea, 
Utriculus mammillatus 

„ truncatulus, 
„ obtusus, 

Actmon tornatilis, 
Scaphander lignarius, 
Sepia officinalis, 
Octopus vulgaris, 

MOLLUSCA.— 

Glacial Beds, 
Stevenston, 
Kilwinning, 

Troon. 

Continued. 
Raised-

beach Beds, 
Shewalton 

Moor. 

Rare 
Rare 

Frequent 
Frequent 

Common 

Rare 

Frequent, small 

Scarce 

Common 
Rare 

Rare 

Frequent 
Rare 
Rare 

Rare 
Rare 

Frequent 

Scarce 
Scarce 

Rare 

Common 
Scarce 
Rare, eroded 

Rare, eroded 

Frequent 
Scarce 

Rare 
Rare 
Scarce 
Scarce 
Scarce 

Present 
Beach, 

Stevenston 
to Troon. 

Rare 
Rare 

Rare 
Common 
Rare 

Common 

Rare 

Scarce 
Frequent 
Scarce 
Common, large 

Rare 
Rare 

Frequent 

Rare 

Scarce 
Scarce 
Scarce 
Frequent 
Rare 
Rare 

I have also collected the following fossils in the " great bend " 
sect ion:— 

Lepralia, several species. 
Crista ebumia. 
Seropocellaria scabra. 
Veruca stromia. 
Balanus. 
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Crab remains. 
Ostracoda, a number of species. Many of the shells have a small hole 

bored through them. 
Spi/rorbis communis. 
Serpida, t w o species. 
Echinus sphmra. 
Amphidotus cordatus, sometimes entire, in the sand. 
Foraminifera, a number of species, Polymorphina lactea, var. fistulosa, 

being large and fine. 
Gliona gorgonioides (a sponge boring into oysters, Pecten maximus, tbc). 
Melobesia polymorpha on limestone pebbles. 

,, calcarea ,, 
Chara seeds, evidently brought down by the river. 
Oorallina officinalis. 
Horse bones. 
Whale bones. 

SUMMARY OF SPECIES IN THE FOREGOING LIST. 

Marine Mollusca in the Glacial Beds of Stevenston, 
Kilwinning, and Troon, 53 

Marine Mollusca in the Raised-beach Beds, Shewalton Moor, 97 
Marine Mollusca on the Present Beach from Stevenston 

to Troon, - 84 
Boreal Shells in the Glacial Beds, 8 

I t will be seen that the genera Ostrea, Pecten, Cardium, Venus, 
Tapes, Tellina, Donax, Psammobia, Mactra, Lutraria, Patella, Ccecum, 
Scalaria, Fusus, Utriculus, and Scaphander axe either totally absent 
or very poorly represented in the glacial beds. Pecten islandicus and 
Tellina calcarea, both now living only in the Arctic seas, are the sole 
representatives of their respective genera. Altogether there are 
eight species belonging to northern types which are either extinct 
or dying out in the British seas. Although I have called the section 
of strata at the " great bend," the Raised-beach beds, still this title 
can only be strictly applied to the upper part of it, as the lower 
has evidently been laid down on a sea-bottom. Pholas is confined 
to the muddy bed in its lower part, and is found standing in the 
position in which it lived. Lutraria elliptica is often to be seen in 
the erect position in which it lived, just at the top of the muddy 
bed, or sometimes a little higher. Pecten maximus is found in the 
lower part of the sandy bed, and the specimens are generally worn. 
Venus exoleta and Tapes virgineus are often got in a similar position 
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with the valves united, and when got higher up they occur as 
single valves. Venus faseiata is common; Lucina borealis is got 
in the sand-bed. Solon is remarkably dwarfed compared with 
recent specimens on the shore opposite, S. siliqua seldom reaching 
6 inches in breadth, and proportionally slender. Similar remarks 
apply to Patella vulgata. Trochus magus is large and fine in the 
lower part of the section, lying above, and sometimes in, the 
muddy bed. Scalaria is found lying in the sandy bed, of about 
the same size and in the same frequency as on the present shore. 
Apporhais is rare, but so it is on the present beach, although 
common in the bay in deep water. It may be remarked that at 
about a mile from shore the depth suddenly increases from 6 to 13 
fathoms of water, which may prevent this shell from being often 
washed ashore.* It is remarkable that Buecinum undatum, now 
so common on the beach after every storm, should be so rare in 
the Raised-beach beds, having been frequent in the glacial beds 
below them. In fact in the former beds carnivorous gasteropods are 
scarce, and few shells which have been bored by them are found. 
Cyprina islandica is very common in the glacial beds, frequent in 
the Raised-beach beds, and still frequent on the recent beach; 
living specimens tossed ashore are always small, though large single 
valves are often hauled out of the deep water by sea-weeds. Mactra 
subtruncata, a shell rare in the south of England, is abundant both 
in the Raised-beach beds and on the present shore. It is remark
able that Mya has not turned up in the Raised-beach beds, 
although one of the species is common in the glacial beds, and the 
other is frequent in the estuary of the Garnock. Both Trophon 
and Pleurotoma, with one exception, are absent from the Raised-
beach beds, and from the present shore, although five species and 
a variety are got in the glacial beds. Saxicava rugosa is frequently 
found at the "great bend," inside pieces of melobesia-covered 
limestone into which it has burrowed, the same pebbles being 
generally riddled by the twisting burrows of sponges. 

Many of the shells at the "great bend" are in an exceedingly fine 
state of preservation, and some are even found with the epidermis 
and the colour-markings. Some of them are crusted over with 
sand in a similar manner to that in which they are found in older 
formations, and some are iron-stained, and sometimes blackened. 

*See Proceedings Nat, Hist. Soc. of Glasgow, 1892, p. 243, 
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Some portions of the sand have also been formed into nodules, 
generally of a longish shape. 

That the Boulder-clay does not lie as a "plain of marine 
denudation " under the Raised-beach beds of the district is very 
clearly seen in the Irvine Water, where, at a distance of 150 yards 
above the bridge of the Kilmarnock Branch Railway, a ridge or 
drum of it is seen in section on both sides of the river, the top 
being covered by a few feet of the Raised-beach beds, and its 
denudation has supplied a large number of boulders which form 
quite a feature in the bed of the stream. Another ridge of it is 
crossed by the Garnock Water, where it is tidal, at Dykehead, near 
Kilwinning. Higher up the country ridges and drums of Boulder-
clay, free from any capping, are quite a feature in the landscape. 
Professor James Geikie refers* to certain deposits of sand and 
gravel " heaped up into mounds " in the lower reaches of the Lugton 
and other streams. When be wrote his book, I daresay this was 
about all that could be said with reference to the long, mound-like 
deposits about Kilwinning, in Eglinton Castle policies, and 
extending to near Dreghorn, as then only a few openings into 
them, from which gravel was extracted, could be examined. But 
recent sections in both the above-mentioned localities have shown 
that these mounds are really in great part composed of Boulder-
clay covered over with deposits of sand and gravel. 

The section made by the cutting for the Caledonian Railway across 
the long ridge on which the town of Kilwinning is situated was 
as follows:—On top and sides of the Boulder-clay mound were a 
few feet of sand and rusty gravel, the top of the clay under the 
sand being penetrated by innumerable holes of Mya truncata with 
the shells still standing in them. On the south side there was a 
bed of coarser rusty gravel measuring up to about 12 feet in 
thickness, and on the north side an opposing bed of yellowish sand 
which ran under a bed of dark muddy sand with Tellina calcarea, 
Cyprina islandica, and other fossil shells, and this is the only 
instance in which I have seen these Boulder-clay-ridge sands over
laid by beds containing arctic shells. It is worthy of special 
remark that the gravel-bed was on the side of the Boulder-clay 
ridge exposed to the sea, and the sand-bed on its sheltered side. 
Other openings about Kilwinning have proved the existence of the 
Boulder-clay-ridge under the gravel, and a similar long section in 

* " Great Ice Age," 2nd ed., p. 221, 
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Eglinton Castle policies also showed a ridge of Boulder-clay under 
rusty gravel. The gravel- and sand-covered flanks of the ridges 
have probably, in great measure, been derived from the partial 
marine denudation of the Boulder-clay itself, and many of the 
pebbles in these gravels are so much decomposed as to be easily 
crushed between the finger and thumb. Sea-gravel extends to a 
height of 190 feet above sea-level, and is fairly thick in the district 
of Dreghorn. The gravelly fishing banks in many parts of the 
Firth of Clyde have probably had a similar origin to that of those 
ridges described above. 

There is a section of some interest in the railway cutting north 
of the Kilwinning station of the Glasgow & South-Western Railway, 
which was exposed when the recent extension of " lyes" took place— 

Ft. In. 
1. Yel low Sand, wi th Thin Bands of mahogany-coloured Clay, 4 0 
2. Muddy Sand, (containing a boulder 20 inches in diameter.) 2 0 
3. Mahogany-coloured Clay, with partings of ripple-marked 

Sand, ... ... ... ... ... 3 0 
4. Muddy Clay, ... ... ... ... ... 4 0 

13 0 

In these beds there appeared to be a total absence of organic 
remains. They were much thinner and sandier towards the south, 
where, passing through them, there were some small faults, as 
sharply defined as if they had been formed in solid rock. There 
were also six masses of Boulder-clay which had evidently been 
squeezed -up amongst the gravel, and so contorted, by the 
stranding of an iceberg. 

When the excavation for the Troon gasometer was made in 
1883, I obtained thirty-two species of mollusca from the sandy 
clay which was dug from it. From the occurrence of Astarte borealis, 
A. sulcata var. eiliptica, Tellina calcarea, and Pecten islandicus, 
this bed evidently belonged to glacial times. When the Perceton pit, 
next the Annick Water, was being sunk, there was sent up a lot of 
clay with well-striated stones and a few boulders. In this clay were 
a large number of shelly fragments, the large hinges of Cyprina 
islandica, which were rounded, scratched, and polished, being 
conspicuous. There could be no doubt that this clay, having been 
forced over a glacial shell-bed, had been crushed up and mixed with 
it and its contents. The height of the top of the clay was about 
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sixty feet above high-tide level. On the side of the Annick Water 
is to be seen a Boulder.clay with striated stones and fragments of 
shells, probably the same bed which was passed through in the 
Perceton pit. 

The water oozing from the Baised-beach beds is often highly 
charged with iron oxide, derived from the decay of the contained 
iron-bearing minerals, and to such an extent as to have given a 
name to one of the streams—the Red Burn—which flows over them. 
This substance is often a great trouble to farmers, necessitating 
the lifting and cleansing of the drain-pipes in some localities about 
every five years. An irridescent oily-looking substance is often 
seen floating on the surface of the water in the ditches, and 
is possibly derived from the decay of the animal matter in the 
sand and mud. I t may be mentioned that no peat-beds have been 
found in the district under any bed which contains boreal shells. 

Should the land again sink for a distance of 50 feet, the 
waves would return and cover up the thick peat-bed which forms 
Shewalton Moss, depositing on it beds of sand and gravel in the 
manner they have at least twice already done. 

SUMMARY. 

There is in the Kilwinning and Irvine districts a series of what 
are called Surface Beds, which I have grouped as follows, and their 
examination, I think, bears out the following conclusions:— 

I . — B O U L D E R - C L A Y (ground moraine), formed by thick land-ice, 
has been carved into drums * and ridges, by a second glaciation 
up to about 200 feet above sea-level. Higher up country the 
drums disappear. These drums and ridges are both preserved 
under the higher gravels, which extend to 120 feet above 
sea-level, as well as under the forty-feet Raised-beach beds, and 
even lower, showing that they had not been subjected for any 
length of time to the denuding influence of the waves. 

I I . — I N T E B G L A C I A L B E D S , a little to the north of Kilwinning, 

and described in my paper on " The Great Ice Age in the Garnock 
Valley," t were deposited when the ice had melted from this part 
of the country. 

* " D r u m " is here used for a small knoll-like hillock. 

t " T h e Great Ice Age in the Garnock Valley."— Tramactivna, vol. ix . , 
part 1, p. 151, 
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I I I . — P E R O E T O N B O U L D E R - C L A Y , mixed with shelly debris, was 
produced by land-ice, probably by that which formed the drums 
and ridges. This second glaciation appears to have been a pretty 
severe one. I t was no mere matter of valley-glaciers, and it may 
have effectually destroyed any remains of high-level shell-beds 
which existed in the district. There is a strangely persistent 
gravelly parting in the Till, well seen in the " t i r" of the Monk-
redding quarries, which appears to be the line of demarcation 
between the old Till and the second glaciation Till, both of which 
are typical ground-moraine. The gravelly bed looks as if it had 
been drawn out or spread out from a much thicker bed, and is 
placed just about where the drums terminate—going up country. 

I V . — S T R A T I F I E D I C E B E R G - B O U L D E R - C L A Y at Smithstone, in the 
Heatherhouse Pit and at Ardrossan New Docks, found about 40 
feet thick at the 200-contour level, when the Ardrossan new 
reservoir at Mill Farm was being made, and showing a depression 
of the land of over 200 feet. This deposit has been formed by 
materials dropped from icebergs, and contains boulders up to 
4 feet in diameter. 

V . — H I G H - L E V E L S A N D S A N D G R A V E L S are mostly of a rusty 
colour, rise to 120 feet above sea-level, and sometimes contain 
boulders 3 feet in diameter. These beds were deposited when 
there was floating ice in the Clyde. 

V I . — B E D S O F C L A Y (Leda-claj), S A N D A N D G R A V E L , from 33 
feet below sea-level to 70 feet above it, contain a number of 
shells which now live only in the Arctic ocean. These beds are 
seen resting on the lower beds of the high-level sands and 
gravels at Kilwinning. 

V I I . — F O R T Y - F E E T B E A C H B E D S contain at some parts two beds 
of peat which have accumulated in situ, both of these having been 
depressed below sea-level and again elevated, with numerous 
organic remains, all of recent British types, including those of the 
horse and the Whale. The temperature during their deposition 
must have been much the same as, if not milder than, it is at 
present. The large oak-trees found under the peat-mosses higher 
up the country probably lived during this period. 

V I I I . — T W E N T Y - F I V E - F E E T B E A C H P E R I O D is represented by 
terraces, and possibly by the shell-beds at the Ardeer Sandstone 
quarry and at Penny Burn. The ancient shell-mounds of the 

VOL. x., P T . i. B 
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"Footprints on the sands of time." 

Ayrshire coast were accumulated by man probably at the close of 
this period. 

I X . — R E C E N T D E P O S I T S O P I M P A L P A B L E M U D are taking place in 
the Clyde below 30 fathoms, with Nucula, Leda, &c. Similar 
deposits containing these genera of shells are found in the district 
as early as Carboniferous times. There are also beach-deposits of 
sand, gravel, and shells, mixed with stones which have been 
hauled ashore by seaweeds, probably from former beach-beds now 
sunk under the waves. 

December 11, 2018
 by guest onhttp://trngl.lyellcollection.org/Downloaded from 

http://trngl.lyellcollection.org/

